Special dosimetry study of experimental rats exposure by sprayed 56 Mn powder was conducted during experiments in order to study internal irradiation effects. All experiments were performed in Kurchatov's reactor complex «Baikal-1» (Kurchatov city, East-Kazakhstan region) after neutron activation of stable Mn powder. This study was performed by group of scientists from Japan, Kazakhstan, and Russian Federation. The results of estimated doses in lungs alveolar epithelium of rats are shown in this paper. Absorbed dose on the «surface» of epitelium is equal to 160 Gy and absorbed dose in the «bottom» of epithelium for minimal thickness of epithelium cells is 8.9 Gy and for maximal thickness of epithelium cells equal to 0.4 Gy.
Introduction
It was important to study effect of radiation, due to effect of possible influence to human, and effect of possible internal exposure because of close location to Semipalatinsk Nuclear Test Site and post effect of irradiation due to Hiroshima and Nagasaki atomic bombing, Chernobyl, and Fukushima-1 accidents [1] [2] [3] [4] .
At neutron irradiation, including such kind of extraordinary tragedy as A-bombing of Hiroshima and Nagasaki, the 56 Mn (T 1/2 =2.58 hour) was one of the dominant neutron activated irradiators during the first hours following the neutron irradiation. Modeling of irradiation by residual radioactivity from activated dust using neutron-activated 56 Mn in a form of powder sprayed over experimental rats was conducted recently [5] . Activation of MnO 2 (manganese dioxide) powder was performed using the IVG.1M nuclear reactor («Baikal-1» experimental facility, Kurchatov city, Kazakhstan).
According to V. Stepanenko, et al. [6, 7] , mean organ doses of internal irradiation of rats by 56 Mn powder are the following: 1.65, 1.33, 0.24, 0.1, 0.076 Gy, in large intestine, small intestines, stomach, lungs, and skin respectively.
The essential pathological effects were found in gastrointestinal tract [8, 9] . On the other hand, despite relatively low dose in the lungs (0.1 Gy), the hemorrhage and emphysema were found in this organ as well [8] . It is very difficult to interpret this fact, as far as these effects are observed at much larger doses of external irradiation.
As a result, due to ideas of Prof. M. Hoshi [5] and Prof. M. Ohtaki [10, 11] , it was decided to estimate not only mean organ doses of internal irradiation, but distribution of dose on microlevel of biological tissue, particularly on the level of alveolus of lungs. Short range irradiation from 56 Mn (Auger electrons, low energy X-rays) can be a reason of much larger doses in microstructures of lungs.
Material and Methods
Monte Carlo code (MCNP-4C) with corresponding Library of cross sections for electrons and quanta was used for calculation of absorbed doses in biological tissue around 56 Mn0 2 microparticles (density of manganese dioxide is 5.03 g/cm 3 ). Mean diameter of 56 Mn0 2 microparticles is equal to 4 µm. The corresponding data of 
Geometry of calculation
Alveoli of lungs are the final destination for inhaled air and for microparticles entering into the lungs with air. Each alveolus is lined with squamous epithelial cells (from 0.05 mkm to 0.3 μm thick). Surfactant (which is over epithelial cells) is about 0.01 μm thickness. So, if 56Mn microparticle is attached to epithelium, the minimal distance to the «surface» of epithelium layer will be 1×10-6 cm and maximal distance to the «bottom» of epithelium layer will be 6×10-6 (in a case minimal thickness of epithelium cell) or 5×10-5 cm (in a case maximal thickness of epithelium cells) ( Fig. 2) . Absorbed doses were calculated in spherical layers of biological tissue around 56 Mn microparticle. 
Results and Discussion
It was estimated, that mean initial activity of one 56 MnO 2 microparticle is equal to 0.196 Bq (with total activity of 0.1 g, MnO 2 equal to 2.74×10 8 Bq, according to Hoshi, et al. [5] . Period of 56 Mn physical half decay is equal to T 1/2 = 2.58 hours = 9.288x10 3 seconds. Total number of 56 Mn decays up to whole decay in one 56 Mn microparticle with estimated activity 0.196 Bq is equal to: N=0.196 Bq×9.288x10 3 seconds/0,693 = 2.627×10 3 decays. Dose per one decay from Auger electrons, low energy X-rays, and beta particles of 56 Mn is presented in Figure 3 . This figure shows results of calculations of spatial dose distribution around 56 Mn placed into biological tissue. So, as result, these estimations shows the following doses per decay: 61 mGy/decay at distance 1×10 -6 cm from microparticle («surface» of alveolar epithelium layer); 3.4 mGy/decay at distance 6×10 -6 from microparticle («bottom» of alveolar epithelium layer, in a case of minimal thickness of epithelium cell); 0.15 mGy/decay at distance 3×10 -5 cm from microparticle («bottom» of alveolar epithelium layer, in a case of maximal thickness of epithelium cell). Highest dose is due to short distance to radioactive source.
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